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ＩＶ＝｛Ｙ/Ｋ)Ｋ＝（"Ｋ)/α， （35） WjV 
whereα＝Y7jVisaveragelaborproductivity・SubstitutingEq.（35）intothedefi-
nitionofeanddifYerentiatingwithrespecttotime，weobtainthefbllowinglawof 
motionofthevariablee． 
＠/ｅ＝（ｊＷｊｖ)－(jVWvB）＝（9,/g)＋(」て/Ｋ)－(｡/α)＿(jvB/Ａｐ
＝(ｚＷ)＋g(βz/,p-"｡,ｄ)－(｡/α)－(jＭＶＰ（36） 
Ontheotherhand,wehavethefbllowingexpressionfrｏｍＥｑ.（17）ｉｆｗｅａｓ－ 
ｓｕｍｅａｃｏｎｓｔａｎｔｍａｒｋｕｐ 
汀＝，/ｐ＝（zMU)－(｡/α）（37）
Fromequations（34）ａｎｄ（37）weobtainthefbllowing`pricePhillipscurve,、
汀＝ど(e-g)－(｡/α)＋兀曾 （38） 
Inthissection,weadoptthesimplifyingassumptionofconstantgrowthratesof 
laborsuPPlyandlaborProductivity,fbllowingthetraditionofthebld，growththe-
ory・Thisimpliesthat16
／VWVR=",=constant≧0,(39) 
。/α＝〃2＝constant≧０．（40）
Inthiscase,ｔｈｅsystem（Ｓ,）inSection2mustbemodifiedtothefbllowing 
fbur-dimensionalsystemofnonlineardiffbrentialequations． 
（ｉ）ｊ＝の(g(β9,ｐ－汀`,ｄ))－s/{βg-j(p,。)α｝
－{９１(βz/,ｐ－汀｡,。)＋ど(e-g)－"2＋汀`}。＝Ｅ(d,９，汀､,ｅ;ど）
（ii），＝α[①(g(βz/,p-7Tc,。))＋(１－sγ)(pし＋j(p,。)α｝
－{s/＋(１－s/)s,)βz/］＝Ｆｈ(｡,９，刀｡;α）
（iii）７t｡＝γ{ど(e一彦)－"2｝＝Ｆｈ(e;γ,ｅ）
（iv）６＝｛Ｅ(｡,Z/,汀．;α)/g＋g(βZ/Mo-刀.,。)－(〃,＋"2))ｅ
＝ＦＷｚ,z/,汀`,ｅ;α）（S,）
Theequilibriumpointofthissyste、（。*,ｇ*’7Ｔｅ*,ｅ*）isdeterminedbythe
fbllowingsystemofequations． 
（ｉ）。(〃,＋〃2)－s/{βg-j(p,。)。)－(〃,＋〃2＋汀｡)ｄ＝Ｏ
（ii）｡(〃,＋〃2)＋（１－s,）{Pし＋j(P,。)ｄ}－{S/＋（１－s/)Sγ}βZ/＝０
（iii）ｇ(βz/,,０－汀｡,α）＝〃,＋〃２
（iv）ｅ＝ｇ＋("2/ど）（41）
TheJacobianmatrixofthissystemαＺｒ/lee9zｲﾉﾉi6rjwmpoj"ｔｍａｙｂｅｗｒｉｔｔｅｎａｓ 
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ⅧEiilmlliMii■１１⑭ 
whereFh＝Ｍ(9)-.)，`-("!+"2)イ+s'(#,d+j)，
Ｆｈ=β{Ｗ)-.}(餡-乢
凡＝－(#い-.)，ﾔｺﾞｰ`ハ(α)＝α[`'(9)g`+(1-s,)Ｍ+j)’:iご悶鰍±剛`鯰芒蝿ｺﾞﾋ
6．Ｄｉｓｃｕｓｓｉｏｎｏｆｔｈｅｒｅｓｕｌｔｓ 
ｌｎＣｈａｐｔｅｒｌ９ｏｆＴ１/ｉｅＧｅ"eグロノmheory，Keyneswroteasfbllows．
“ThedepressinginHuenceonentrepreneursoftheirgreaterburdenofdebtmay 
partlyoffSetanycheerfUlreactionsfromthereductionofwages・Indeedifthefall
ofwagesandpriceｓｇｏｅｓｆａｒ，theembarrassmentofthoseentrepreneurswhoare 
heavilyindebtedmaysoonreachthepointofinsolvency，－withseverelyadverse 
efYどctoninvestment.，，（Keynes（1936）ｐ264）“Itwouldbemuchbetterthatwages
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shouldberigidlyfixedanddeemedincapableofmaterialchanges,thanthatdepres-
sionsshouldbeaccompaniedbyagradualdownwardtendencyofmoneywages.，， 
(Keynes（1936)ｐ265）“Thereis,therefbre,nogroundfbrthebeliefthataHexible 
wagepolicyiscapableofmaintainingastateofcontinuousfUllemployment;…The 
economicsystemcannotbemadeselfLadjustingalongtheselines.，，（Keynes（1936） 
ｐ267） 
ItisclearfromthesequotationsthatKeynesdidnotconsiderthecauseofthe 
persistentunemploymentandtheeconomicfluctuationtoberigiditiesofwagesor 
prices、ThisassertionbyKeyneshimselfiscontrarytotheteachingsofclassical，
neoclassical,ａｎｄｏｆｔｈｅｓｏｃａｌｌｅｄｎｅｗＫｅｙｎｅsianmacroeconomics、Inthispaperwe
havefbrmulatedamacrodynamicmodelwhichprovidessometheoreticalfbunda‐ 
tionstothissomewhathereticalassertionbyKeynes，Themaindestabilizingmecha‐ 
nismofpriceflexibilityinourmodｅｌｉｓｂａｓｅｄｏｎｔｈｅ`FisherdebtefTect，,whichmay 
berepresentedschematicallyasfbllowsI8． 
（ｇ↓)－汀↓－．＝Ｄ/(ｐＫ)↑－９↓＝（Z/↓）（ＦＤE）
Furthermore,wehavethefbllowingotherdestabilizingefTectthroughchanges 
oftheexpectedrealrateofinterest，viachangesofthepriceexpectations，whichis 
calledthe`Mundelleffbct'１，． 
（Z/↓)＝汀↓－汀`↓＝(,０－汀`)↑＝ｇ↓＝（ｇ↓）（ＭＥ）
Thesetwoeffbctshavepositivefeedbackmechanismswhichareundoubtedly 
destabilizingInotherwords，intheseprocesses，adecreaseofZノinducesafUrther
decreaseofgzo・
Needlesstosay，therealsoexistcounteractingnegativefeedbackmechanisms 
whichhavestabilizingeffbctsFirst,ｔheincreaseofrealcorporatedebtduetothe 
fallofthepricelevelduringtheperiodofdepressionimpliesanmcreaseofthereal 
wealthofcreditors、Thus,itdoesnotonlyhaveanegativeimpactonthecorporate
investmentexpenditure,butwillalsoinduceanincreaseoftheconsumptionexpendi‐ 
tureofcreditors・Ｔｈｉｓ`wealthefTect，isexplicitlyincomoratedinourmodeLHow-
ever,itisdoubtfillwhetherthelatterefYectisstrongenoughtothatitoutweighthe 
fbrmer、Ｉｎｆａｃｔ,inourmodelthestabilizing`wealthefTect,isrelativelyweakcom‐
paredtothedestabilizing`debtefTect，、Ｔｈｅｓｅｃondstabilizingmechanism,whichhas
beenneglectedmthispapeｒｕｐｔｏｎｏｗ，ｉｓｔｈｅｓｏｃａｌｌｅｄ`KeynesefTect,whichworks 
throughthechangeofthenominalrateofinterest・Ifweassumethestandard
KeynesianrealdemandfimctionfbrmoneyLD＝ｐ(,o)Ｙ（④'(p）＜０),theequilib-
riumconditionfbrthemoneymarketcanbeexpressedas 
jＷＰ＝･(p)Ｙ（43） 
ｗｈｅｒｅ〃isthenominalmoneysupply、Solvingthisequationwithrespectｔｏｐ，we
havethefbllowingstandardtypeｏｆｔｈｅ`LMequation，． 
ｐ＝ｐ(叩);ｐ'(机)＝１/①'(p)＜０，ｍ＝１Ｗ(ＰＹ）（44）
Ｉｎｏｕｒｍｏｄｅｌ,itwasassumedthatthemonetaryauthorityadoptsthepolicyof 
keepingthenominalrateofinterest（p）constant,whichimplicitlymeansthatthe 
monetaryauthorityadoptsamonetarypolicyofkeepingmconstant・Ｉｔｉｓｏｂｖｉｏｕｓ
ｔｈａｔｔｈｅ`Keyneseffect,ｄｏｅｓｎｏｔｗｏｒｋｉｎｔｈｉｓｃａｓｅ・However,ｔｈｅｒｅｉｓａｒｏｏｍｆｂｒｔｈｅ
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Keyneseffectifthemonetaryauthorityadoptsanalternativepolicy,fbrexample,to keepthegrowthrateofnominalmoneysupplyQMf)constantratherthanthe 
nominalrateofinterest・Ｉｎｔｈｉｓｃａｓｅ,weobtainthefbllowinglawofmotionfbrthe
variable醜bydifYerentiatingthedefinitionalequation、＝Ｍ/(ＰＹ）＝１Ｗ(PZK）
withrespecttotime， 
巾/、＝（〃/Ｍ)－(j/p)－(`/z/)－(１t/Ｋ）
＝〃－汀－(，/Z/)－９(βZ/,ｐ－汀｡,zZ）（45）
where/U＝ｊＷＭ＝constant・Ifwereplacetheassumptionp＝constantwithcqua‐tions（44）ａｎｄ（45),thesystem（Ｓ,）istransfbrmedtoafbur-dimensionalsystem， 
andthesystemS2becomesafive-dimensionalsystem・First,letusconsiderthelong
runequilibriumso1utionSubstituting巾＝，＝Oandg＝〃,＋〃2mtoEq.（45),we
obtainthefbllowingexpression． 
〃一万一(〃!＋〃2)＝０（46）
Eq.（46）characterizesthelongrunequilibriumpositionofbothofthesystemwith 
afixednominalrateofinterestａｎｄｗｉｔｈａｆｉｘｅｄｇｒｏｗｔｈｒａｔｅｏｆｔｈｅｎｏminalmoney 
supply・However,thecausalityofdeterminationisdifferentbetweentwosystems，
Inthesystemwithafixednominalrateofinterest，thisequationbecomesthefbr‐ 
mulawhichdeterminestheequilibriumgrowthrateofnominalmoneysupplycorre‐ 
spondingtotheequilibriumrateofpriceinflation,whichispre-determined,whilein 
thesystemwithafixedgrowthrateofnominalmoneysupply,theequationbecomes 
thefbrmulawhiｃｈｄetelminestheequilibriumrateofpriceinflationcorresponding 
totheexogenouslygivengrowthrateofmoneysupply・Whatcanwesayaboutthe
out-ofLsteady-statedynamicsofthesystemwithaconstantgrowthrateofmoney 
Supplyandvariablenominalrateofinterest？Ｈｏｗｄｏｅｓｔｈｅｃｈａｎｇｅｏｆｔｈｅａｓｓｕｍp-
tionfromconstantnominalrateofinteresttoconstantgrowthrateofnominal 
moneysupplyaffectthedynamicstabilityofthesystem？ 
WithoutcommittingourselvestoafOrmalanalysis，wecanobservethatthis 
modificationofthemodelwillincreasethestabilityofthesystem，atleastpoten-
tially、Infact,thefO11owingstabilizingnegativefeedbackeffect,whichiscalledthe
KeyneseffEct，，willworkifthesensitivityofmoneydemandwithrespecttothe 
changeoftherateofinterestkD'(p)｜issosmallthatthedecreaseof汀caninduce
adecreaseoftheexpectedrealrateofinterestP-7Tethroughthesharpdecreaseof 
thenommalrateofinterestlo,ｉｎｓｐｉｔｅｏｆｔｈｅｆａｃｔｔｈａｔ汀ealsofalls．
（Z/↓)→汀↓＝?〃↑→,o↓＝(lo-7T｡)↓－９↑－（ｇ↑）（KE）
But,itisquiteunlikelythattheKeyneseffbctwilloutweightheMundellefTect 
whentheeconomyisindepression・Ingeneral，ｔｈｅＦｚｏｍｉ"αノｒａｔｅofinterestcannot
mllbelowzero・Ｉｎｆａｃｔ，thesensitivityofpwithrespecttoｔｈｅｃｈａｎｇｅｏｆ?〃willapproachtozerobecausekD'(p)lbecomesalmostinfiniteifpisalreadycloseto 
zero・Ｉｎｔｈｉｓｓｉｔｕａｔｉｏｎｏｆｔｈｅｓｏｃａｌｌｅｄ‘liquiditytrap,，theKeyneseffectdoesnot
work・Ｆｏｒexample,intheJapaneseeconomyinthelatel990s,theexpectedrealrate
ofinterestwasstillrelativelyhighbecauseofthefearofpricedenation,althoughthe 
JTomj"ロノｒａｔｅｏｆｉnterestwasnearlyzero・Furthermore，thecorporatedebtburden
washighenoughAsaresult，corporateinvestmentwashelddowntoquitealow 
leveLThisrecentJapaneseexperienceisconsistentwiththetheoreticalconjecture 
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derivedfromourmodeL 
Ourtheoreticalinvestigationofthedynamicinteractionbetweenrealandfinancial 
factorssuggeststhatthepolicyrecommendationtoincreasetheflexibilityofwages 
andpricesduringaperiodofdepression,withoutanactivecountercyclicaldemand 
managementpolicMislikelytoleadtodisastrousresults． 
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MathematicalAppendix 
lnthisappendix,wepresentsomemathematicaltheoremswhichareusefUlfbr 
thederivationofthepropositionsinthetext． 
Theoreml.（Routh-Hurwitzconditionsfbrathree-dimensionalsystem） 
Ａｌｌｏｆｔｈｅｒｅａｌｐａｒｔｓｏｆｔｈｅｒｏｏｔｓｏｆｔhecharacteristicequation 
j,(几）＝ス3＋α1入2＋α2入＋α3＝Ｏ
ａｒｅｎｅｇａｔｉｖｅｉｆａｎｄｏｎｌｙｉｆａｓｅｔｏｆinequalities 
aj＞0（ノー１，２，３),αlZZ2￣α３＞O
issatisfIed． 
(Ａ１） 
(Ａ２） 
Theorem2・
Thecharacteristicequation（Ａ１）hasapairofpureimaginaryroots±んj(ノ
ーＶ－１，/Z≠０）ヴα"doJMyヴasetofconditions
a2＞０，CZla2-a3＝０（Ａ３） 
issatisfiedlnthiscase,wehavetheexplicitsolutionスーーα,,±Z伝．
Theorem3.（Routh-Hurwitzconditionsfbrafbur-dimensionalsystem） 
Ａｌｌｏｆｔｈｅｒｅａｌｐａｒｔｓｏｆｔｈｅｒｏｏｔｓｏｆｔhecharacteristicequation 
j2(入）＝ス'＋６１１３＋６２入2＋６３ス＋６４＝Ｏ
ａｒｅｎｅｇａｔｉｖｅｉｆａｎｄｏｎｌｙｉｆａｓｅｔｏｆinequalities 
bj〉０(ノー1,2,3,4,),bIM3-biD1-b;＞O
issatisfied． 
(Ａ４） 
(Ａ５） 
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Theorem4･ 
Thecharacteristicequation（A4）hasapairofpureimaginaryrootsandtwo 
rootswithnon-zerorealpartsヴα"ｄｏ"(yヴeitherofthefbllowingsetofconditions
(Ａ）ｏｒ（B）issatisfIed． 
（Ａ）６，＝０，ｂ３＝0,ａｎｄ６４＜０． 
（B）６，６３＞0,64≠0,andbIb2b3-bib1-6i＝０ 
Theorem5.（Hopfbifnrcationtheoremfbran〃dimensionalsystem）
Letji＝／(〃;Ｅ),ｒＥＲ",ｅｅＲｂｅａｓｙｓｔｅｍｏｆａｎルdimensionaldifferential
equationswithaparameteraSupposethatthefbllowingproperties（１）-（３）are 
satisfHed． 
（１）Thissystemhasasmoothcurveofequilibria／(工*(e);ど)＝０．
（２）Thecharacteristicequationlｽ１－町(r*(eo);ＥＣ)|＝Ohasapairofpure
imaginaryrootsス(どo),ス(CO）ａｎｄnootherrootswithzerorealparts,where
〃(工*(EC);ＥＣ）istheJacobianmatrixoftheabovesystemat（r*(Ｅ０)，
ＥＣ）withtheparametervalueEo． 
（３）α{Reｽ(ど)/dど}'－０≠０，whereRe1(E）istherealpartofス(E)．Then,thereexistsacontinuousfimctiｏｎｅ(γ）ｗｉｔｈど(0)＝ＥＣ,andfbrallsufTi‐
cientlysmallvaluesofγ≠Othereexistsacontinuousfnmilyofnon-constantperi‐ 
odicsolutionsZ(/,γ）fbrtheabovedynamicalsystem，whichcollapsestothe 
equilibriumpoint工率(ＥＣ）ａｓγ－－０Theperiodofthecycleisclosｅｔｏ２汀/1ｍｽ(eo)，
wherelmス(eo）istheimaginarypartofス(EC)．
Theoremsl’３，ａｎｄ５ｉｎｔｈｉｓａｐｐｅｎｄｉｘａｒｅｗｅｌｌｋｎｏｗｎａｍｏｎｇresearchersof 
dynamiceconomics(cfGandolfb（1996）andLorenz（1994))．Ontheotherhand， 
Theorems2and4（andinparticular,Theorem4）mayberelativelylittleknown 
amongeconomists,althoughtheirresultsarequiteusefillfbrourpurposes・Forthe
proofofTheorem2,seeAsada（1995）ａｎｄＡｓａｄａａｎｄＳｅｍｍｌｅｒ（1995)．Asadaand 
Yoshida（2003）containstheproofofTheorem4 
Notes 
Forahistoryoffinancialcrises,seeKindleberger（1989）ａｎｄＷｏｌｆｍｎ（1994)． 
See,fbrexample,Asada（l999and2001),Chiarella,FlaschelandSemmler(2000and 
2001)，Chiarella，Flaschel，ＧｒｏｈａｎｄＳｅｍｍｌｅｒ（2000）Ｃｈａｐ２，DelliGattiand 
Gallegati（1994)，F1ascheLFrankeandSemmler（1997）Chap､１２，Frankeand 
Semmler（1989),Ｋｅｅｎ（2000),andPalley（1996)．Nasica（2000）containsanexcel‐ 
lentsurveyofrecentdevelopmeｎｔｓｉｎｔｈｉｓａｒｅａｏｆｒｅｓｅａｒｃｈ 
Ａｄｏｔｏｖｅrasymboldenotesthederivativewiｔｈｒｅｓｐｅｃｔｔｏｔｉｍｅ 
Ｗｅａｓｓｕｍｅｔｈａｔｔｈｅｒｅａｒｅｎｏｉｓｓｕｅｓｏｆｎｅｗｓｈａｒｅｓ，andfbrsimplicityweneglectthe 
repaymentofdebL 
SeealsoAsada（l999and2001）ａｎｄＡｓａｄａａｎｄＳｅｍｍｌｅｒ（1995)． 
Inthisfbrmulation，weneglectgovernmentexpendituresandintemationaltradefbr 
simplicity・Inotherwords,weabstracttheproblemsofpublicdebtandfbreigndebtto
concentrateonthatofdomesticprivatedebt、
SecKalecki（1971)． 
Ifthecapitalistsaredebtorsandthecorporatesectorasawholeisacreditor,ｗｅｍｕｓｔ 
ｈａｖｅＤ＜０，ｂｕｔｗｅｃａｎｅｘｐｅｃｔｔｈａｔｉｎａ‘normarsituation，ｗｅｈａｖｅＤ＞０，meaning 
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that，thecorporatesectorasawholebecomesadebtorandthecapitalistsbecome 
creditors 
Lavoie（1995）assertsthattherealrateofinterestshouldbetreatedasanexogenous 
variablefbrPostKeyesiananalysi＆However,wedonotfbllowhisapproach,because 
itisinfactmoredifTIcultfbrthemonetaryauthoritytocontroltherealratherthan 
nominalrateofinterestinaneconomywithvariabｌｅｐrices・Incidentally,inthefinal
section,wewillbrieHydiscussthe`verticalist'ｃａｓｅｉｎｗｈｉｃｈｔｈｅｇｒｏｗｔｈｒａｔｅｏｆｎｏｍｉnal 
moneysupplyratherthanthenominalrateofinterestisassumedtobeconstant・
Forthederivation,seeAsada（1999ａｎｄ2001)．ＳｅｅａｌｓｏＡｓａｄａａｎｄＳｅｍｍｌｅｒ（1995)． 
FortheVolterra-Lotkasystem,seeGandolfb（1996）Chap､２４andLorenz（1993） 
Ｃｈａｐ２・
AIIvalucsof乃areevaluatedatthecquilibriumpoｉｎＬ
ＷｅｄｏｎｏｔｃｌａｉｍｔｈａｔｏｕｒｓｉｍｐｌｅｎｕmericalexamplesarequantitativelyrealistiQThe 
purposeofthissectionisonlytoillustrateandmakevisiblethemainqualitativecon‐ 
clusionswhichwerederivedanalyticallyintheprevioussection， 
WeadoptedEuler，salgorithmandthetimemtervaljt＝０.lfbrthecomputersimula-
tion・However，wefbundthatwecanobtainessentiaｌｌｙｔｈｅｓａｍｅｒｅｓｕｌｔｓｅｖｅｎｉｆｗｅ
ａｄｏｐｔthetimeintervaljt＝００１． 
Intheseexamples,insomeperiodsofthebusinesscycleDbecomesnegative、Inother
words，thecorporatesectorbecomesacreditorratherthandebtormtheseperiods・
However，thisfeatureisnotessentialfbrthequalitativepatternofmovementofthe 
mainvariables・
Therecentlydeveloped`newgrowththeory，fbcusesontheendogenousdetermination 
of〃Iａｎｄ〃2,butthisisnotthethemeofthispaper・Incidentally,Ｅｑ.(40）impliesthat
weareassuminga`Harrodianneutral,exogenoustechnicalprogress・
Ｄｕｅｔｏｌａｃｋｏｆｓｐａｃｅ,theproofisomitted・ＷｅｃａｎｍａｋｅｕｓｅｏｆＴｈｅｏｒｅｍｓ３,４，and5
inthemathematicalappendixtoprovethesepropositions、
FortheFisherdebtefYCct,seeChiarella,FlaschelandＳｅｍｍｌｅｒ（2000andZOO1)． 
FortheMundelleffect,seeFlaschel,ＦｒａｎｋｅａｎｄＳｅｍｍｌｅｒ（1997〕Ｃｈａｐ７・
Insomerecenteconomicliterature,theimportanceofpositivefとedbackmechanismsor
selfLreinfbrcingmechanismsinthedynamiccontextiswellrecognized・See,fbrexam-
ple,Agliardi（1998)．Itisworthnoting,incidentally,thatthesepositivefeedback 
mechanismsworkinperiodsofinHationarｙｂｏｏｍａｓｗｅｌｌａｓｉｎｐｅｒｉｏｄｓｏｆｄｅｐｒｅｓsion． 
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